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1 INTRODUCTION 
This Sampling, Analysis, and Quality Control Plan (SAQP) has been prepared to detail field 
and laboratory procedures for the proposed activities outlined within the Compliance 
Monitoring Plan (CMP). 

The proposed activities are to be conducted at the upland portion of the 8801 East Marginal 
Way South site in Tukwila, Washington (8801 site). The upland portion of the 8801 site is 
referred to as the 8801 property.  A location map of the 8801 property is provided in the 
CMP Figure 1.   

1.1 Scope of Work 

The scope of work, as outlined in the CMP, consists of the following tasks and objectives: 

 Remedial Excavations 
- Excavate soil in known hotspots to remove mass of chemicals of concern (COCs). 

 Remedial Injections 
- Inject chemicals to stimulate enhanced reductive dechlorination in the volatile 

organic compound plume to remediate trichloroethene (TCE), vinyl chloride and 
total petroleum hydrocarbons (TPH) contamination, and 

 Groundwater Investigation 
- Decommission 17 groundwater monitoring wells that are being impacted by 

construction or are no longer useable, 
- Install 14 new or replacement groundwater monitoring wells to allow performance 

and compliance monitoring, and 
- Conduct groundwater monitoring and sampling to show performance and 

compliance monitoring. 

 Sub-Slab Vapor Investigation 
- Sample sub-slab vapor inside of the new warehouse building. 

1.2 Project Contact Information 

Key contact information for the proposed scope of work includes: 

 Project Manager: Meg Strong, (206) 695-6787 

 Project Coordinator: Ryan Peterson, (206) 695-6673 

 Quality Assurance Manager: David Randall, (206)-695-6918 
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 Facility Representative: Bridget Fisher, (213) 330-6287 

 Health and Safety Coordinator: Mindy Buxton (206) 695-6813 

 Site Safety Officer: Christian Canfield, (206) 695-6716 

Freemont Analytical Incorporated (Freemont) of Seattle, Washington, Friedman & Bruya, 
Inc. (F&B) of Seattle, Washington, NVL Laboratories, Inc. of Seattle, Washington, and ARI 
Laboratory of Tukwila, Washington (all Washington State Department of Ecology 
[Ecology]- and National Environmental Laboratories Accreditation Program-certified 
laboratories) will provide analytical testing services for the project.  F&B will provide 
analytical testing for vapor samples.  Freemont will provide analytical testing for soil 
samples.  ARI will provide analytical testing for groundwater samples.  NVL will provide 
analytical testing of lead air monitoring samples. 

Mike Ridgeway - Freemont   Mr. Eric Young – F&B 
3600 Freemont Avenue North  3012 16th Avenue West 
Seattle, WA  98103    Seattle, WA  98119-2029 
Telephone: (206) 352-3790   Telephone: (206) 285-8282 
 
Mrs. Shaista Khan – NVL   Ms. Shelly Fishel - ARI 
4708 Aurora Ave N.    4611 S. 134th Place, Suite 100 
Seattle, WA  98103    Tukwila, WA 98168-3240 
Telephone: (888) 685-5227   Telephone: (206) 695-6210 

Select soil samples will also be submitted to the Shannon & Wilson Seattle Soils Laboratory, 
an American Association of State Highway and Transportation Officials Accreditation 
Program-accredited laboratory, for grain-size analysis.   

Mr. Kerem Kalkay – Shannon & Wilson Seattle Soils Laboratory 
400 N. 34th Street, Suite 100 
Seattle, WA  98103 
Telephone: (206) 695-6695 

1.3 Organization 

The remainder of this SAQP is broken into eight sections.  Section 2 outlines preparation 
activities to be completed prior to field sampling events.  Section 3 outlines soil investigation 
and sampling.  Groundwater investigation activities are outlined within Section 4.  Section 5 
describes the field quality assurance and quality control (QA/QC) procedures, including 
sample handling, QA/QC samples, and equipment decontamination.  Investigation-derived 
waste (IDW) management is discussed within Section 6, and health and safety 
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considerations are provided in Section 7.  Relevant field forms are provided in 
Attachment 1. 

2 PREPARATION 
2.1 Site Access Requirements and Notifications 

The Shannon & Wilson team staff will coordinate with a representative from CenterPoint's 
(the property owner) or tenant's representative, as relevant at the time of site work, in 
advance of mobilizing to the 8801 property.  We will also notify Ecology either in advance of 
the work or by providing a schedule detailing the timeline of the work.   

2.2 Utility Clearance 

Utilities will be cleared prior to starting excavations or drilling.  The locations will be 
marked in advance of the drilling activities, and the public One-Call utility check system 
will be notified.  Applied Professional Services, Inc., a private utility clearance contractor, 
will clear each location.  Drilling locations may be moved slightly due to discovered utilities.   

2.3 Equipment Preparation 

Necessary field equipment and documentation materials will be prepared prior to 
undertaking work.  A checklist of equipment required during sampling activities will be 
prepared and checked each morning.  Laboratory-supplied sample containers will be 
inspected for the proper preservative and inventoried to ensure adequate containers are 
available. 

Meters will be calibrated at the start of each work period or prior to arrival on the 8801 
property.  Calibration will be valid for field conditions and will be completed in accordance 
with manufacturer recommendations.  Calibration measurements will be documented in the 
field activity log for the project.  Calibrations will be checked approximately every four 
hours thereafter and will be recalibrated, as necessary, during the work period.  At the end 
of each day, all meters will be checked against their last calibration to document any drift 
that may have occurred. 

A field sampling tablet, in conjunction with a field label printer, will be used during 
groundwater sampling activities.  The tablet will be charged and setup prior to the start of 
each work period.  Tablet setup will include pre-loading the tablet with the wells to be 
sampled, the analyses to be performed, and the bottles (quantity, type, size, and 
preservation information) needed for each sample.   
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3 SOIL-RELATED WORK 
A Shannon & Wilson representative will be on site to locate excavations, observe utility 
locating activities, observe excavation activities, and prepare descriptive logs of the 
materials encountered.  Agreed Order No. 6069 requires that any geologic work be 
completed under the supervision of a geologist or engineer licensed in the State of 
Washington.  Direct-push work and remedial excavations will be overseen by a licensed 
engineer or geologist.  

3.1 Pre-Excavation Base Sampling 

In excavations where the base is likely to be below groundwater, push-probe borings will be 
used to collect base confirmation samples in advance of the excavation work.  Borings are 
being used to collect base samples because most of the excavations that extend below the 
water table are within the tidal zone and will not be completely dewatered due to the 
constant tidal influx. Samples from borings can be used to target the proposed excavation 
depth more accurately than samples collected from an open excavation. Where borings are 
used to collect pre-excavation base confirmation samples, borings will be placed in locations 
where the maximum excavation depth is expected to be achieved.  Soil samples will be 
collected from the borings at the targeted excavation depth, and one-foot above and one-
foot below the targeted depth.  The sample collected from the targeted depth will be 
analyzed first for the COCs applicable to the excavation area.  If the COCs in the sample are 
below the applicable CUL or RL, then the shallower sample will be analyzed, and if any of 
the COCs in the sample are above the applicable CUL or RL then the deeper sample will be 
analyzed. The shallowest sample in which all relevant COCs are below the applicable CUL 
or RL will constitute the confirmation base sample for the excavation.  

3.2 Remedial Excavations Sampling 

Remedial excavation performance sampling is described in the CMP.  Soil samples will be 
taken directly from the bucket of the excavator.  Excavation locations can be seen in Figure 4 
of the CMP. 

Confirmation soil samples will be collected from the sidewalls and bottoms of each 
excavation area.  In shallow excavations above the groundwater table, the four sidewalls 
and the bottom will be sampled.  Generally, samples will be collected on 20-foot centers 
from the sidewalls and bottom of each excavation area with a minimum of one sample 
collected from each sidewall and base as outlined below: 
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 If the final excavation depth is 4 feet or less, a minimum of one sample from each 
sidewall will be collected within the contaminant horizon identified during previous 
investigation or as noted during field observation.   

 If the final excavation depth exceeds 4 feet, a minimum of one sample from each 
sidewall will be collected from the center (or within the contaminant horizon) of each 
3-foot-thick (or portion of each) vertical layer.  The thickness of the individual sample 
layers may be reduced to allow for more even sample distribution or accommodate field 
observations.  For example, two samples from each sidewall when the excavation depth 
is 8 feet.  

 Regardless of the total depth of the excavation, one sample from each fill layer observed 
in the excavation will be collected.  This may require collection of additional sidewall 
samples. 

 Bottom samples will be collected on a 20-foot grid in excavations where groundwater is 
not encountered.   

 When groundwater is encountered during the excavation, the lowermost sidewall 
sample will be assumed to represent conditions at the water table, except where pre-
excavation base samples have been previously collected. 

 In excavations where the base is likely to be below groundwater, borings will be used to 
collect base confirmation samples in advance of the excavation work.  Borings are being 
used to collect base samples because most of the excavations that extend below the 
water table are within the tidal zone and will not be completely dewatered due to the 
constant tidal influx and borings can be used to target the proposed excavation depth 
more accurately than can be collected when the base is water saturated. The borings will 
be completed within months of the excavations being completed.   

Each excavation area will have a unique sampling suite dependent upon the COC present in 
the area.  CMP Figure 4 shows excavation locations.  CMP Table 7 details soil sampling by 
each excavation area.  The goal of the excavations is to remove soil containing excavation-
specific COCs at concentrations above remediation levels (RLs) (except in Area 5 for 
cadmium and chromium and Areas 7 and 8 for gasoline-range hydrocarbons), and sample 
results will be used to extend the excavation if one or more excavation-specific COCs that 
exceed the RL are identified.  The list below details the excavation-specific COCs for each 
area.  Samples collected will be analyzed for the COCs previously documented in that 
location as follows: 

Area 1 - Northern Property Boundary:  This remedial excavation is designed to address 
TCE in shallow soil in the unsaturated zone.  The excavation will be protective of 
groundwater by removing soil that has the potential to leach TCE into the groundwater 
table.  Soil is proposed to be excavated to a depth of approximately 4 feet bgs, but the 
excavation may be extended to groundwater to allow for additional removal of TCE-
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impacted soil if the base contains obvious visual or olfactory indications of elevated 
concentrations of TCE.  Samples will be collected from the sidewalls and the base of the 
excavation, unless the base of the excavation is in contact with groundwater, in which case 
no base sample will be collected.  The samples will be analyzed for TCE, PCE, and vinyl 
chloride. 

Area 2 - H4 Area and Vicinity:  This remedial excavation is designed to address total 
cPAHs that exceed the TEQ in shallow soil (1.5 feet bgs) in the unsaturated zone.  Soil will 
be excavated to a depth of approximately 2.5 feet bgs.  Samples will be collected from the 
sidewalls and the base of the excavation, unless the base of the excavation is in contact with 
groundwater, in which case no base sample will be collected.  The east sidewall may not be 
sampled unless signs of potential contamination are noted as that is backfill material from 
the previous H4 excavation.  The samples will be analyzed for cPAHs. 

Area 3 - E7 and Vicinity:  This remedial excavation is designed to address PCBs, copper, 
and gasoline-range hydrocarbons in shallow soil (2 to 3 feet bgs) in the unsaturated zone.  
The initially targeted depth of the excavation is approximately 6 feet bgs.  The area 
surrounding DG11-11 and DG11-12 will first be excavated to 6 feet bgs.  The excavation will 
be stepped out based on visually obvious indications of contamination, such as beige and 
green putty like material that was encountered in a remedial excavation of similar COCs on 
the south adjacent property.  Samples will be collected from the sidewalls and base of the 
excavation and analyzed for PCBs, copper, and gasoline-range hydrocarbons. 

Area 4 - DG11-1 and Vicinity:  This remedial excavation is designed to address PCBs and 
dioxins/furans in shallow soil (3 to 4 feet bgs) in the unsaturated soil and copper in 
unsaturated and potentially saturated soil (up to 8 feet bgs).  Based on the pre- excavation 
base sampling conducted in February 2021, the excavation will extend to a maximum depth 
of 8 feet bgs. Samples will be collected from the east, north, and south sidewalls of the 
excavation and analyzed for PCBs and copper.  The west sidewall of the excavation will not 
be sampled unless signs of potential contamination are noted because the soil in this 
location consists of clean material imported to backfill a former stormwater vault 
excavation.  And the base of the excavation will not be sampled because confirmation base 
samples were collected in February 2021. 

Area 5 - Southwest Storage Area:  This remedial excavation is designed to address lead, 
arsenic, cadmium, and chromium in shallow soil (1 to 5 feet bgs) in the unsaturated zone 
and PCBs and lead in deeper soil (6 to 11 feet bgs) in the unsaturated and saturated zone.  
Based on the pre- excavation base sampling conducted in February 2021, the excavation 
base will be 11 feet bgs except at the location of MW-43A where the excavation will extend 
to 12 feet bgs.  Samples will be collected from the north, east, and west sidewalls of the 
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excavation in shallow soil (1 to 5 feet bgs) and analyzed for lead, arsenic, cadmium, and 
chromium.  Samples will be collected from the north, east, and west sidewalls of the 
excavation in deeper soil (5 feet to 11 ft bgs) except where below the groundwater table, and 
analyzed for PCBs and lead.  The south sidewall of the excavation will not be sampled 
unless signs of potential contamination are noted because the soil in this location consists of 
clean material imported to backfill a former stormwater vault excavation.  The base of the 
excavation will not be sampled because confirmation base samples were collected in 
February 2021. 

Area 6 - SFA-S15-3:  This remedial excavation is designed to address arsenic in unsaturated 
soil at one sample location.  The excavation is expected to extend to a depth of 
approximately 6 feet bgs.  Samples will be collected from the sidewalls and base of the 
excavation.  The samples will be analyzed for arsenic. 

Area 7 - FWW-1:  This remedial excavation is designed to address gasoline-range 
hydrocarbons in shallow soil at one sample location.  This excavation is expected to extend 
to a depth of 9 feet bgs and into the groundwater.  Samples will be collected from the 
sidewalls of the excavation and analyzed for gasoline-range hydrocarbons.  The base of the 
excavation will not be sampled because a confirmation base sample was collected in 
February 2021.  

Area 8 - A1:  This remedial excavation is designed to address gasoline-range hydrocarbons 
in saturated soil (7 to 12 feet bgs).  Based on the pre- excavation base sampling conducted in 
February 2021, the excavation will extend to a maximum depth of 10 feet bgs.  Samples will 
be collected from the sidewalls of the excavation and analyzed for gasoline-range 
hydrocarbons.  The base of the excavation will not be sampled because a sample was 
collected from this depth in February 2021. Vertical expansion of the Area 8 excavation is 
not possible due to existing infrastructure, and laterally expansion also is constrained by 
existing infrastructure. For this reason, this excavation is likely not to be expanded as 
discussed in the relevant EDR. 

3.3 Imported Fill Sampling 

Imported fill will be tested for geotechnical properties to confirm its structural integrity for 
future site development and analyzed for select COCs.  Soil will be tested to ensure that no 
PCBs or TPH are present at detectable levels and that cPAHs, lead, arsenic, and copper do 
not exceed the RL.  It is assumed that a minimum of one sample from every type of material 
or every 5,000 tons will be tested.  Samples failing geotechnical performance criteria or 
showing exceedance of any analyte will be rejected.  Soil performance monitoring is detailed 
in the CMP Table 7. 
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Compaction testing of the fill will also be performed.  The compacted fill will be tested so 
that a minimum of 95% of the maximum dry density, as determined by ASTM D6938, is 
achieved.  The moisture content will be monitored during site placement and compaction. 

3.4 Soil Sample Collection 

Field personnel will collect soil samples by first donning a new pair of disposable nitrile 
gloves.  New disposable steel spoons will be used to transfer soil from the excavator bucket 
or sample sleeve to the appropriate laboratory-supplied sample containers.  Samples for 
volatile analyses will be collected using disposable syringes into methanol-preserved vials 
or pre-tared vials in accordance with U.S. Environmental Protection Agency (EPA) 
Method 5035.  Once filled, the sample containers will be placed in a cooler with blue ice to 
maintain the samples within the acceptable temperature range of between 0 degree Celsius 
(°C) and 6°C.  The samples will be transported under standard chain-of-custody procedures 
to ARI.  Sample handling and field QA sample collection procedures are outlined within 
Section 5.  Analytical limits of detection are presented in Attachment 4. 

The following analyses will be completed as relevant and in accordance with the sample 
schedule in Table 7 of the CMP:  

 Total petroleum hydrocarbons as gasoline (TPH-G) by Method Northwest Total 
Petroleum Hydrocarbon-Gasoline Extended (NWTPH-Gx); 

 TPH as diesel and oil (TPH-D and TPH-O) by Method Northwest Total Petroleum 
Hydrocarbons-Diesel Extended (NWTPH-Dx); 

 Halogenated volatile organic compound (HVOCs), including PCE, TCE, and vinyl 
chloride by EPA Method 8260C;  

 cPAHs by EPA Method 8270D selected ion monitoring;  

 PCBs as aroclors by EPA Method 8082A;  

 Resource Conservation and Recovery Act 8 Metals, including arsenic, barium, cadmium, 
chromium, lead, mercury, selenium, and silver by EPA Methods 6020 and 200.8.  
Additional metals analysis may include copper, nickel, and zinc; and 

 Dioxins/Furans by EPA Method 1613B. 

4 GROUNDWATER MONITORING WELLS 
Many of the existing monitoring wells will be decommissioned and new monitoring wells 
installed after completion of CenterPoint’s construction activities.  New and existing 
monitoring wells will be sampled. 
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4.1 Monitoring Well Decommissioning  

Each existing monitoring well, except for the compliance wells along the shoreline, are to be 
decommissioned.  CMP Table 6 provides decommissioning rationale, and CMP Figure 2 
shows the locations of wells to be decommissioned. 

Wells will be decommissioned in accordance with Washington Administrative Code (WAC) 
173-160-460.  At each well to be decommissioned, the well screen, and casing will be sliced, 
pulled, or over-drilled (dependent on the condition of the well and availability of Ecology-
held logs).  The casing will be sealed with bentonite, bentonite slurry, neat cement grout, or 
neat cement.  The surface monument will be removed, and the casing will be cut below the 
level of the former monument.  Concrete may be used to fill the void created by removing 
the monument, and the ground surface will be patched to replicate nearby surface 
conditions (unless undertaken in conjunction with re-development activities).  A notice of 
intent and decommissioning log will be provided to Ecology for each well decommissioned. 

4.2 Monitoring Well Installation 

A total of 14 monitoring wells will be installed using auger drilling methods.  Soil samples 
will not be collected from the borings.  Monitoring wells will be screened across the water 
table at depth intervals ranging from 5 to 25 feet bgs.  Screened interval depths may be 
adjusted based on field conditions and are expected to be between 5 to 15 feet long.  A 
Shannon & Wilson representative will be on site to observe drilling activities, log soil, and 
select screened intervals for the monitoring wells.  Well construction logs will be completed 
for each well (Attachment 1).  The wells will be completed to conform with the State of 
Washington standards. 

4.3 Monitoring Well Development 

New monitoring wells will be developed after completed installation.  Development will be 
completed using a pump-and-surge method with a surge block and submersible pump.  
Groundwater quality parameters, including conductivity, pH, turbidity, and temperature, 
will be measured periodically during development.  Development will be considered 
complete when the measured turbidity is below 5 nephelometric turbidity units (NTUs), 
and the water becomes clear, once six well volumes have been removed, or at a maximum of 
four hours.  Water levels, amount of water removed, observations of the discharge water, 
and turbidity measurements will be recorded on a Well Development Log (Attachment 1).   
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4.4 Groundwater Monitoring and Sampling   

Wells selected for performance and compliance monitoring are described in Sections 5.2 and 
5.3 of the CMP.  Tables 6 and 7 of the CMP details the analytical suite to be completed at 
each monitoring well. 

4.4.1 Groundwater Sample Collection 

Groundwater samples will be obtained from monitoring wells in accordance with the below 
procedure.  Groundwater samples will be collected using low-flow methods and will utilize 
a peristaltic pump.  If the well to be sampled is a newly installed well, at least 24 hours will 
pass between finishing development and beginning groundwater sampling.  Wells 
impacted by the tide will be sampled during or near low tide.  The following procedure 
outlines groundwater sample collection: 

1. Remove well cap and allow the pressure in the well and atmospheric pressure to 
equilibrate for at least three minutes. 

2. Measure depth to water to the closest 0.01 foot from a marked location on the well 
casing or the northern rim of the casing if no marking exists.  Record the depth and 
measuring location on the field data sheet. 

3. Insert tubing into the peristaltic pump system.  If samples are to be analyzed for PCB 
congener homologs, use thin-walled 0.25-inch-outside-diameter copper tubing and 
platinum-cured silicone tubing.  Otherwise, standard polyethylene tubing and size 15 
silicone tubing will be used.  Lower the end of the peristaltic tubing into the middle of 
the water column.  Connect the Horiba U-52 (or similar) into the system to allow 
collection of water quality data.  

4. Turn on the pump and adjust the flowrate to be between 145 and 300 milliliters per 
minute.  Reduce flow to keep drawdown to less than 0.3 foot.  Purge into a 5-gallon 
bucket or similar. 

5. Record water quality measurements every 3 to 5 minutes.  Parameters to be recorded 
include temperature, pH, specific conductance, salinity, dissolved oxygen, oxidation-
reduction potential, and turbidity. 

6. Water quality will be considered stable when three readings of parameters are 
sequentially within the following ranges: 

 ± 0.1 pH units 

 ± 5% electrical conductivity (milli-Siemens per centimeter) 

 ± 15 millivolts oxidation-reduction potential  

 ± 10% turbidity NTUs or < 5 NTUs, with a goal of <50  NTUs. 

 ± 10% dissolved oxygen (mg/L), or <0.5 mg/L 
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 ± 1 degrees Centigrade 

7. If water quality parameters do not stabilize after three well volumes have been purged, 
the purged volume will be considered sufficient to begin sampling. 

8. Sample directly from pump discharge tubing into laboratory-supplied glassware 
complete with identifying labels.  Sample in order of the most to least volatile COC.  
Reduce the pump flowrate for collection of the volatile organic compound samples to 
avoid creating bubbles in the collected sample.  Once collected, place the samples in a 
cooler with blue ice. 

If the well is purged dry before the groundwater is considered stable, the well will be 
allowed to recharge to a point sufficient to allow sampling.  Samples will be collected 
following the well recharging.  

4.4.2 Selected Analytical Analysis 

Upon completion of purging and parameter stabilization, samples will be collected from the 
discharge end of the pump tubing into the laboratory-supplied containers. 

Sample containers will be filled in order from most to least volatile in accordance with the 
sample schedule presented in CMP Tables 4 and 5.  Sample handling and field QA sample 
collection procedures are outlined within Section 5. 

Volatile organic analyte (VOA) vials will be filled by allowing the sample water to pour 
down the inside wall of the vials without splashing onto the base.  VOAs will be filled to 
eliminate headspace, and the seal/lid will be secured.  Samples for dissolved metals analysis 
will not be field-filtered or preserved.  Upon receipt, the laboratory will filter and when 
necessary preserve the samples with nitric acid.  We will request laboratory filtering on the 
COC.   

After sample collection is complete, the equipment will be removed, the well cap will be 
replaced, and the monument lid will be secured.  Samples will be submitted to an analytical 
laboratory.  Analytical limits of detection are presented in Attachment 3.  The following 
analyses may be completed in accordance with the sample schedule:  

 TPH-G by NWTPH-Gx and BTEX by EPA Method 8260C; 

 TPH-D and TPH-O by Method NWTPH-Dx; 

 HVOCs, including 1,1-dichloroethene, cis-1,2-dichcloroethene, PCE, TCE, and vinyl 
chloride by EPA Method 8260C;  

 cPAHs by EPA Method 8270D SIM; 

 PCBs as aroclors by EPA Method 8082A;  
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 PCBs as congener homolog by EPA Method 1668 (2015); and 

 Total and dissolved copper and arsenic by EPA Method 200.8. 

The following natural attenuation parameters analysis will be completed: 

 Ferrous iron by EPA Standard Method 3500, 

 Nitrate and nitrite as nitrogen by EPA Method 300.0, 

 Sulfate by EPA Method 300.0, 

 Sulfite by EPA Standard Method 4500, 

 Manganese ion by EPA Method 200.8, and 

 Methane by RSK-175. 

5 SUB-SLAB VAPOR SAMPLING 
Sub-slab vapor sampling will be conducted to monitor sub-slab vapor beneath the new 
proposed building. 

5.1 Sampling Port Installation 

Sampling ports will be installed within the new proposed building as a part of the sub-slab 
depressurization (SSD) system.  The SSD system is detailed in a separate Engineering 
Design Report. 

5.2 Sub-Slab Vapor Sample Collection 

Each quarter for two years following construction, five sub-slab vapor samples will be 
collected directly from the SSD system sampling ports.  One duplicate sample will be 
obtained during each sampling event.  The five sampling locations will be the same as those 
used for the baseline sample for the first two quarters. After the first two quarters, a 
randomly selected but spaced set of five points will be sampled until the CUL parameters 
are met.  

Vapor samples will be collected using a SUMMA canister connected to the sampling port 
via a teflon tube. The negative pressure in the SUMMA canister will be recorded in advance 
of sampling commencing and sampling will cease when the vacuum gauge reads 
approximately 5 inches of mercury.  The time the canister was opened and closed, and the 
final vacuum will be recorded on the monitoring log.  It is anticipated that sampling will 
take approximately 10 to 15 minutes per location. 
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The barometric pressure and tide cycle will be recorded for the sampling date and time. 

Upon completion of sample collection, the samples will be transported to an analytical 
laboratory for the following analysis: 

 Halogenated VOCs by EPA Method TO-15. 

6 FIELD QUALITY ASSURANCE/QUALITY CONTROL 
(QA/QC) REQUIREMENTS 
Field QA/QC procedures, discussed below, have been established to ensure that samples 
can be tracked from collection through analysis, evaluate the efficiency and reproducibility 
of sampling procedures, and ensure that sampling activities do not result in cross-
contamination. 

6.1 Sample Handling, Chain-of-Custody, and Transportation 
Procedures 

Environmental samples collected during the project will be labeled, stored, and transported 
using standard Shannon & Wilson protocols.  Samples will be collected in clean, laboratory-
supplied containers.  Sample container, preservation, and holding times are presented in 
Attachment 5.  These protocols are summarized below. 

6.1.1 Sample Labeling 

Sample container labels will be completed immediately before or immediately following 
sample collection.  At a minimum, container labels will include the following information: 

 Date and time of collection, 

 Location of the sample, 

 Name or initials of sample collector, 

 Unique sample identification, 

 Analysis requested, and 

 Chemical preservative used. 

The established nomenclature for soil samples will be: 

Site: Boring/Excavation  
Name: Sample Depth-Date 
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For example, a soil sample collected from 5.5 feet bgs from boring B-2020 on February 1, 
2020, would be identified as: 

8801:B-2020:5.5-02012020 

The established nomenclature for groundwater samples will be: 

Well Name-Date 

For example, a groundwater sample from well MW-53 collected on February 1, 2020, would 
be identified as: 

MW-53-02012020 

Duplicate samples will be labeled with a discrete well/boring name commencing at numeral 
100.  For example: 

MW-100-02012020 or B-100:5.5-02012020 

Equipment blanks will have the initials EB, will be numbered sequentially, and dated: 

EB-1-02012020 

Trip blanks will have the initials TB, will be numbered sequentially, and dated: 

TB-1-02012020 

Matrix spike/matrix spike duplicate (MS/MSD) samples (water only) will be identified with 
the initials MS/MSD, with the identification of the well from which it was collected and 
dated.  For example, an MS/MSD sample collected from MW-43 on February 1, 2020, would 
be labeled: 

MS/MSD-MW-43-02012020 

6.1.2 Chain of Custody 

Once a sample is collected, it will be placed within a cooler with blue ice and will remain in 
the custody of the sampler until shipment, pick-up, or delivery to the laboratory, or until the 
sample possession is transferred to another party.  Sample information will be entered onto 
a chain-of-custody form along with the requested analyses. 

Upon transfer of sample possession to subsequent parties, the chain-of-custody form will be 
signed, and time stamped by the person(s) transferring and receiving custody of the sample 
container.  Upon receipt of samples at the laboratory, the condition of the samples will be 
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recorded by the receiver.  Chain-of-custody records will be included in the analytical report 
prepared by the laboratory. 

Upon receipt of samples (which will be accompanied by a completed chain-of-custody 
record detailing requested analyses), the Laboratory Coordinator(s) or designee will: 

 Verify all paperwork, chain-of-custody records, and similar documentation; 

 Log in samples, assign unique laboratory sample numbers, and attach the numbers to 
the sample container(s); 

 Perform any requested laboratory filtration and preservation; 

 Open a project file and enter data into the file; 

 Store samples in a refrigerated sample bank; and 

 Email a record of the sample receipt and log-in form to the Shannon & Wilson Project 
Manager noting any problems with the samples. 

6.1.3 Sample Transportation 

Samples will be transported to the analytical laboratory within a cooler containing blue ice 
to ensure that samples are maintained within the appropriate temperature range (between 
0°C and 6°C).  Samples will be dropped at the laboratory by field personnel, picked up by 
the laboratory (or courier) at the Shannon & Wilson office, picked-up by the laboratory (or 
courier) at the 8801 property, or shipped directly to the laboratory from the Shannon & 
Wilson office.  Carriers who are only involved in the transport of sealed coolers are not 
required to sign the chain of custody.  However, shipping documents will be included in the 
project files if a carrier is used to transport the project samples.   

6.2 Quality Assurance/Quality Control (QA/QC) Samples 

QA/QC samples will be collected during the event to evaluate the reproducibility of the 
sampling technique and the subsequent laboratory analysis.  These will include field 
duplicate samples, trip blank samples, equipment blank samples, MS/MSD samples, and 
temperature blank samples. 

6.2.1 Field Duplicate Samples 

Field duplicate samples are a second sample collected from a location.  This sample is 
submitted to the laboratory with a “dummy” sample number and time as a regular sample.  
It is analyzed for the same suite as the original sample to allow for evaluation of the 
reproducibility of the sampling technique and the subsequent laboratory analysis.  One field 
duplicate sample will be collected for every 20 groundwater and 20 soil samples.  If fewer 
than 20 samples of soil or groundwater are collected, at least one field duplicate will be 
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sampled per sampling event for each media sampled.  The field team will note in the field 
log where each duplicate sample was collected.   

6.2.2 Trip Blank Samples 

One trip blank will be submitted with each cooler containing soil or groundwater samples 
for volatile analytes (HVOCs or TPH-G/BTEX).  Samples for volatile analyses will be 
grouped into as few coolers as possible to minimize trip blanks.  The trip blank sample will 
be analyzed for the same set of volatile constituents that is contained within the cooler.   

6.2.3 Equipment Blank Samples 

Multiple equipment blank samples will be collected to evaluate potential contamination 
from the equipment used during sampling.  This includes water used for decontamination, 
copper tubing, platinum-cured silicone tubing, polyethylene tubing, and standard silicone 
tubing. 

Because some of the water screening levels for this project are significantly lower than 
drinking water standards, one equipment blank sample will be collected from the water 
source used to perform equipment decontamination.  This sample will be collected in 
advance of the field activities to evaluate its adequacy for use.  This sample will be collected 
by pouring the water used for the final rinse of decontamination directly into sampling 
containers, bypassing any tubing or sampling system. 

During the field activities, equipment blank samples will be collected from the peristaltic 
pump sampling system and each tubing sampling system.  Two equipment blank samples 
per sampling system will be taken to evaluate potential contributions from the tubing.  The 
samples will be collected by running laboratory-distilled water through equipment tubing 
into laboratory-supplied containers.  The laboratory-distilled water will also be analyzed 
separately by pouring laboratory-distilled water directly into sample containers.  The 
equipment blanks will be analyzed for each contaminant that the system is used to sample 
for.  

6.2.4 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples 

MS/MSD samples are used by the laboratory to evaluate potential matrix interferences and 
evaluate analytical accuracy.  One field MS/MSD sample will be collected for every 20 
groundwater samples.  Due to the high level of variability within soil, MS/MSD soil samples 
will not be collected.   
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6.2.5 Temperature Blank Samples 

Temperature blank samples are used to determine whether the samples have been 
maintained within the appropriate temperature range.  The samples are provided by the 
laboratory and are not analyzed for chemical constituents.   

6.3 Equipment Decontamination 

All non-disposable and non-dedicated sampling and monitoring equipment will be 
decontaminated prior to initial use, between sampling locations, and at the completion of 
the 8801 property-specific sampling.  The procedure will include: 

 Tap water initial rinse (if needed), 

 Tap water and non-phosphate detergent (Alconox™) mixture wash, 

 Tap water rinse, and 

 Distilled water final rinse. 

Additional decontamination steps may be incorporated as needed.  Decontamination of 
personnel involved in sampling activities will be accomplished as described in a site-specific 
Health and Safety Plan (HASP). 

7 INVESTIGATION-DERIVED WASTE (IDW) 
MANAGEMENT 
IDW generated during this effort will include soil cuttings and groundwater purged from 
wells during development and sampling and decontamination water generated during 
probing and drilling activities.  Soil, and water will be placed into separate drums, sealed, 
labeled, and temporarily stored on site. 

Drums will be stored in or close to the air sparge/soil vapor extraction system building.  
Following receipt of analytical results and disposal facility acceptance, the IDW will be 
picked up by an appropriately licensed waste transporter and disposed of offsite at the 
appropriate accepting disposal facility. 

Miscellaneous IDW consists of used personal protective equipment (PPE), disposable 
sampling equipment (spoons, tubing, etc.), and other wastes that originated from site 
activities.  This IDW will be placed in doubled, heavy-duty plastic bags.  The waste PPE and 
disposable sampling equipment will be disposed of in a dumpster at the Shannon & Wilson 
office. 
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8 HEALTH AND SAFETY 
A site-specific HASP is provided in Appendix B of the CMP.  The HASP was prepared 
consistent with the requirements of the Washington State Division of Occupational Safety 
and Health Hazardous Waste Operations Regulation (WAC 296-843).  The HASP includes a 
description of the project team, the scope of work, site control, site hazard information, site 
hazard control, air monitoring, and emergency response.  Information about the nearest 
hospital, including a map, is also provided. 
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 Well / VWP Construction Log 

 Well Development Log 

 Water Level Measurements Form 

 Water Sampling Log 

 Vapor Monitoring Log 
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VAPOR MONITORING LOG

Shannon & Wilson Inc. 

VP mon log.xlsx

SITE: INSTRUMENTS: WEATHER CONDITIONS:
SAMPLER: CALIBRATION DATE: COVER: 
DATE: MAINTENANCE: TEMP: 

LOCATION Time
Depth to 

Water BAROMETRIC PUMP CH4 CO2 O2 COMMENTS/

ID (Feet) PRESSURE     (in Hg)
RUN         

TIME (s) (% VOL) (% VOL) (% VOL) OBSERVATIONS

Notes:
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Described from soil cuttings:  Dark brown, silty, fine to coarse
SAND; moist.  (Fill)

Driller missed sampling interval.  Began sampling at 5 feet
bgs.

Loose, brown, silty, fine to coarse SAND, some organics, iron-
oxide staining.  (Fill)  No odor, no discoloration.
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(wood chips); moist to wet.
Strong petroleum hydrocarbon odor, gray petroleum
discoloration.

Organic-rich layer (approximately 6 inches thick).  Very strong
odor, 50% sheen.
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abundant organics; wet.  Very strong odor.
Organic-rich, silty SAND.  Very strong odor.
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Drilled through an obstruction.
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surface.
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BORING METHOD:  Hollow Stem Auger

CONTRACTOR:  Cascade Drilling

DRILL RIG:  Hollow Stem Auger
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Cement
Casing (Schedule 40
PVC, 2.0-inch I. D.)

Medium Bentonite
Chips

10/20 Colorado
Silica Sand
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(Schedule 40 PVC,
2.0-inch I. D. with
0.010-inch slots)

End Cap
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Described from soil cuttings:  Dark brown, gravelly, silty
SAND.  (Fill)

Medium dense, orange-brown to olive-brown, silty, fine
SAND, laminated, iron-oxide staining; moist.  (Fill)  No odor.

Slight odor, no discoloration.

Becomes wet.  No odor, no discoloration.

Becomes loose, dark brown, with organics (fine root/rootlets).

Medium dense, dark gray, fine to medium SAND with thin (<
0.25 inches thick), olive-brown SILT lenses, laminated; wet.

Becomes medium to coarse, some fine sand and silt.

No odor, no discoloration.

Heaving sand, added water during drilling.

Trace fine gravel.  No odor, no discoloration.

End of boring at 25.5 feet bgs.
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11810 North Creek Parkway N
Bothell, Washington
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Cement
Casing (Schedule 40
PVC, 2.0-inch I. D.)

Medium Bentonite
Chips

10/20 Colorado
Silica Sand

Well Screen
(Schedule 40 PVC,
2.0-inch I. D. with
0.010-inch slots)

End Cap

SM

SM-
ML

SM

SP

Concrete (6 inches).

Loose, dark brown, silty, fine SAND, decayed organics, pink
plastic, bricks; moist.  (Fill)

Loose, olive-gray to brown-gray, silty, fine SAND to stiff,
sandy SILT, laminated, iron-oxide staining; moist.  No odor.

Iron-oxide banding; very moist.
Micaceous.

Becomes wet.

No odor, no discoloration.

Medium dense, gray, silty, fine SAND with olive-brown, fine
SILT lenses (< 0.01 inch thick), laminated; wet.

Becomes loose, fine to medium, organics (wood chips).

Becomes medium dense.

Medium dense, gray, fine to medium SAND with some silt,
micaceous, with widely spaced (approximately 1 foot), fine
olive-brown SILT lenses (< 0.25 inches thick); wet.  No odor,
no discoloration.

No odor, no discoloration.

Becomes fine to coarse, fines decrease.  No odor, no
discoloration.

End of boring at 26.5 feet bgs.
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11810 North Creek Parkway N
Bothell, Washington
USA  98011
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Cement
Casing (Schedule 40
PVC, 2.0-inch I. D.)

Medium Bentonite
Chips

10/20 Colorado
Silica Sand

Well Screen
(Schedule 40 PVC,
2.0-inch I. D. with
0.010-inch slots)

End Cap

GM

SP

SM

SP

Concrete (9 inches).

Gray GRAVEL with some silt.  (Former foundation base)

Loose, olive-brown, fine SAND with some silt, iron-oxide
staining; moist.  No odor, no discoloration.

Olive-brown to gray-brown, silty, fine SAND, iron-oxide
banding, laminated; moist.

Becomes wet.

Becomes gray-brown.  No odor, no discoloration.

Loose, dark gray, fine to medium SAND with some silt.  No
odor, no discoloration.

Widely spaced (> 1 foot), olive-brown, fine SILT lenses (<
0.05 inches thick).

Becomes medium dense, fine to coarse with trace fine gravel.
No odor, no discoloration.

Heaving sands, added water during drilling.

No odor, no discoloration.

End of boring at 21.5 feet bgs.
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Cement

Casing (Schedule 40
PVC, 2.0-inch I. D.)

Medium Bentonite
Chips

10/20 Colorado
Silica Sand

SM

SM

SM

SP

Concrete (8 inches).

Brown, silty, fine to coarse SAND with gravel (Fill); moist.
(Former foundation base)

Loose, brown to orange brown.

Dark brown, gravelly, silty SAND, organics, bricks.  (Fill)  No
odor.

Loose, olive-brown, silty, fine SAND, trace gravel, iron-oxide
staining; moist.

Becomes wet at 8 feet bgs.

No odor, no discoloration.

Becomes with some medium sand.  No odor, no discoloration.

Loose, dark gray, fine to medium SAND with widely spaced (>
1 foot), fine (< 0.25 inches thick), olive-gray SILT lenses,
micaceous; wet.  No odor, no discoloration.

Becomes medium dense, medium to coarse, trace silt.  No
odor, no discoloration.

Heaving sands, added water during drilling.

Becomes loose.
Medium to coarse, trace silt.  No odor, no discoloration.

Becomes medium dense.  No odor, no discoloration.

Wood chips (3 inches long), trace fine gravel.
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Well Screen
(Schedule 40 PVC,
2.0-inch I. D. with
0.010-inch slots)

10/20 Colorado
Silica Sand

End Cap

SP

SM-
ML

Wood chips (1 inch long).  No odor, no discoloration.

Loose, dark gray,silty, fine SAND to sandy SILT; wet.

End of boring at 42.5 feet bgs.
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Cement
Casing (Schedule 40
PVC, 2.0-inch I. D.)

Medium Bentonite
Chips

10/20 Colorado
Silica Sand

Well Screen
(Schedule 40 PVC,
2.0-inch I. D. with
0.010-inch slots)

End Cap

Bentonite Chips

SM

SM-
ML

SP

SP

Concrete (6 inches).  (Slab of the former building)

Brown, silty SAND with gravel and pebbles; moist.  (Fill)
(Former foundation base)

Concrete rubble at 2.5 feet bgs.

Loose, olive-brown, silty, fine SAND to SILT with sand, iron-
oxide staining; moist.  No odor, no discoloration.

Medium dense, gray, fine to coarse SAND with some silt; very
moist to wet.  No odor, no discoloration.

Widely spaced, fine (< 0.25 inches thick) olive-brown SILT
lenses.

Becomes loose.  No odor, no discoloration.

Becomes dark gray.

Medium dense, dark gray, medium to coarse SAND with
some silt, trace fine gravel; wet.  No odor, no discoloration.

No odor, no discoloration.

End of boring at 26.5 feet bgs.
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Cement

Casing (Schedule 40
PVC, 2.0-inch I. D.)

Medium Bentonite
Chips

10/20 Colorado
Silica Sand

GM

ML

SM

SP

Concrete (6 inches).

Brown, silty GRAVEL with concrete; dry.  (Former foundation
base)

Medium stiff, olive-gray to olive-brown, sandy SILT, iron-oxide
staining; slightly moist.  No odor, no discoloration.

Loose, brown, silty, fine SAND, trace gravel, laminated with
fine (< 0.25 inches thick) SILT lenses, iron-oxide staining;
moist.

Becomes dark brown to orange-brown, fine to medium; wet.

Medium dense, dark gray, medium to coarse SAND with
some silt; wet.

Widely spaced (approximately 1 foot), fine (< 0.25 inches
thick), brown SILT lenses.  No odor, no discoloration.
Fine subrounded brick (< 10 mm), trace subrounded, fine
gravel.

No odor, no discoloration.

Heaving sands, added water during drilling.

Dark gray, trace silt.  No odor, no discoloration.
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Well Screen
(Schedule 40 PVC,
2.0-inch I. D. with
0.010-inch slots)

10/20 Colorado
Silica Sand

End Cap

SP

ML-
SM

Becomes fine to medium, silt increases.  No odor, no
discoloration.

Medium dense, dark gray, silty, fine SAND to stiff, sandy
SILT; wet.  No odor, no discoloration.

End of boring at 41.5 feet bgs.
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Cement
Casing (Schedule 40
PVC, 2.0-inch I. D.)

Medium Bentonite
Chips

10/20 Colorado
Silica Sand

Well Screen
(Schedule 40 PVC,
2.0-inch I. D. with
0.010-inch slots)

End Cap

GM

ML

SP

ML

SM

SP

Asphalt (two layers encountered:  4 inches and 2 inches
thick).

Silty GRAVEL.  (Asphalt base)

Gray to dark brown SILT, organics (Fill); moist.

Fine SAND; moist.

Medium stiff, dark brown SILT, organics (fine roots; moist.
(Former ground surface).
No odor, no discoloration.

Loose, olive-gray, silty, fine SAND; moist.

Becomes wet at 8.5 feet bgs.
Grades to silty, fine to medium SAND with widely spaced (> 1
foot), fine (< 0.25 inches thick), olive-brown SILT lenses.  No
odor, no discoloration.

Loose to medium dense, dark gray, fine to medium SAND
with fine, sandy SILT lenses.  No odor, no discoloration.

No odor, no discoloration.

Becomes with some silt and coarse sand, organics (fine
wood, 0.5 inches long); wet.  No odor, no discoloration.

Grades to fine to coarse SAND.  No odor, no discoloration.

End of boring at 26.5 feet bgs.

6

7

8

5

4

5

6

7

7

9

MW-49ASB-
3.5'

MW-49ASB-
5'

MW-49ASB-
10'

1.2

0.0

0.3

0.1

0.2

0.0

0.1

0.1

0.1

0.1

Flush-mount Monument
with Locking CapF

IE
L

D
 A

N
D

L
A

B
O

R
A

T
O

R
Y

T
E

S
T

IN
G

LOG OF BORING
MW-49A

PAGE  1 OF  1

0

5

10

15

20

25

30

DRILL RIG:  Hollow Stem Auger

V
O

L
A

T
IL

E
R

E
A

D
IN

G
 (

p
p

m
)

BOREHOLE DIAMETER:  8.0 (in)

LOGGED BY:  A. Speransky

S
A

M
P

L
ESOIL DESCRIPTION

G
R

O
U

N
D

W
A

T
E

R

U
S

C
S

 S
Y

M
B

O
L

WELL SCHEMATIC

G
R

A
P

H
IC

 L
O

G

BORING METHOD:  Hollow Stem Auger

CONTRACTOR:  Cascade Drilling

REMARKS:

B
L

O
W

 C
O

U
N

T
S

P
T

 N
 V

A
L

U
E

START CARD/TAG ID:   NA

ELEVATION REFERENCE:  NA

D
E

P
T

H
 (

ft
 b

g
s
)

DRILLING DATES:  9/19/2011 - 9/19/2011
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Cement

Casing (Schedule 40
PVC, 2.0-inch I. D.)

Medium Bentonite
Chips

GM

SM

ML

SM

ML

SM

SP

Asphalt (5.5 inches).

Brown, silty GRAVEL.  (Asphalt base)

Brown, silty SAND.  (Fill)

Medium stiff, dark gray SILT with sand and organics; moist.
No odor, no discoloration.

Gray, silty, fine SAND; moist.

Medium stiff, dark brown SILT with some fine sand, abundant
organics (wood chips); moist.  No odor, no discoloration.

Loose, olive-brown, silty, fine SAND with interbedded, dark
brown organic SILT (ML) layers; moist.  No odor, no
discoloration.

Becomes olive-gray.

Trace organics.

Loose, dark gray, fine to medium SAND with some silt, with
widely spaced (> 1 foot), fine (< 0.25 inches thick), olive-gray
SILT lenses.  No odor, no discoloration.

No odor, no discoloration.

Organics (wood chips, < 1 foot long).  No odor, no
discoloration.

Grades to medium to coarse SAND with some widely spaced
(> 1 foot), fine (< 0.25 inches thick), olive-gray SILT lenses.
No odor, no discoloration.
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DRILLING DATES:  9/16/2011 - 9/16/2011

CASING ELEVATION:  NA

GROUND SURFACE ELEVATION:  NA

9-915-14995L

8801 Site
AMEC Environment and Infrastructure, Inc.
11810 North Creek Parkway N
Bothell, Washington
USA  98011
Tel   (425) 368-1000
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Casing (Schedule 40
PVC, 2.0-inch I. D.)

Medium Bentonite
Chips

10/20 Colorado
Silica Sand

Well Screen
(Schedule 40 PVC,
2.0-inch I. D. with
0.010-inch slots)

End Cap

SP

SM

ML-
SM

Becomes medium dense.  Heaving sand, added water during
drilling.  No odor, no discoloration.

Becomes fine to medium SAND with some coarse sand, silt
increases.  No odor, no discoloration.

Medium dense, dark gray, silty, fine to medium SAND with
some coarse sand, trace fine organics, micaceous; wet.  No
odor, no discoloration.

Stiff, dark gray SILT to medium dense, silty, fine SAND; wet.
No odor, no discoloration.

End of boring at 46.5 feet bgs.
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Attachment 3: Analytical Limits of Detection and Project Remediation Levels - Groundwater 

Attachment 3 

Analytical Limits of Detection and 
Project Remediation Levels – 
Groundwater



Compliance Monitoring Plan
Sampling, Analysis, and Quality Control Plan

Method MDL RL2
Remediation 

Level
Cleanup 

Level

Metals
Copper 7440-50-8 EPA 6010C 7.00E-04 2.00E-03 -- 8

Polychlorinated Biphenyls (PCBs)
PCB - Aroclor 1016 12674-11-2 8082A 2.48E-03 1.00E-02 -- 0.000007*
PCB - Aroclor 1221 11104-28-2 8082A 2.48E-03 1.00E-02 -- 0.000007*
PCB - Aroclor 1232 11141-16-5 8082A 2.48E-03 1.00E-02 -- 0.000007*
PCB - Aroclor 1242 53469-21-9 8082A 2.48E-03 1.00E-02 -- 0.000007*
PCB - Aroclor 1248 12672-29-6 8082A 2.48E-03 1.00E-02 -- 0.000007*
PCB - Aroclor 1254 11097-69-1 8082A 2.48E-03 1.00E-02 -- 0.000007*
PCB - Aroclor 1260 11096-82-5 8082A 2.76E-03 1.00E-02 -- 0.000007*
Total PCB Congeners -- 1668C 2.00E-05 4.89E-05 -- --

Volatile Organic Compounds (VOCs)
Benzene 71-43-2 8260C 3.00E-02 2.00E-01 -- --
1,1-Dichloroethylene 75-35-4 8260C 5.00E-02 2.00E-01 -- --
cis-1,2-Dichloroethylene 156-59-2 8260C 4.00E-02 2.00E-01 -- --
Ethylbenzene 100-41-4 8260C 4.00E-02 2.00E-01 -- --
Methyl tert-butyl ether  (MTBE) 1634-04-4 8260C 7.00E-02 5.00E-01 -- --
Tetrachloroethene  (PCE) 127-18-4 8260C 5.00E-02 2.00E-01 2.9
Toluene 108-88-3 8260C 4.00E-02 2.00E-01 -- --
Trichloroethene (TCE) 79-01-6 8260C 5.00E-02 2.00E-01 5/13 0.7
Vinyl chloride 75-01-4 8260C 6.00E-02 2.00E-01 1/0.53 0.18
m-Xylenes 179601-23-1 8260C 5.00E-02 4.00E-01 -- --
m,p-Xylenes 179601-23-1 8260C 5.00E-02 4.00E-01 -- --
o-Xylene 136777-61-2 8260C 3.00E-02 2.00E-01 -- --
Xylenes, Total 1330-20-7 8260C 9.00E-02 6.00E-01 -- --

Polycyclic Aromatic Hydrocarbons (PAHs)
Acenaphthene 83-32-9 8270D 3.00E-01 1.00E+00 -- --
Acenaphthylene 208-96-8 8270D 3.00E-01 1.00E+00 -- --
Anthracene 120-12-7 8270D 3.00E-01 1.00E+00 -- --
Benzo(a)anthracene 56-55-3 8270D-SIM-LL 8.00E-04 1.00E-02 -- 0.000016*
Benzo(b)fluoranthene 205-99-2 8270D-SIM-LL 5.00E-04 1.00E-02 -- 0.000016*
Benzo(k)fluoranthene 207-08-9 8270D-SIM-LL 3.00E-03 1.00E-02 -- 0.000016*
Total Benzofluoranthenes E 8270D 8.00E-01 2.00E+00 -- --
Benzo(g,h,i)perylene 191-24-2 8270D 5.00E-01 1.00E+00 -- --
Benzo(a)pyrene 50-32-8 8270D-SIM-LL 2.00E-03 1.00E-02 -- 0.000016*
Chrysene 218-01-9 8270D-SIM-LL 9.00E-04 1.00E-02 -- 0.000016*
Dibenz(a,h)anthracene 53-70-3 8270D-SIM-LL 1.00E-03 1.00E-02 -- 0.000016*
Dibenzofuran 132-64-9 8270D 3.00E-01 1.00E+00 -- --
Fluoranthene 206-44-0 8270D 4.00E-01 1.00E+00 -- --
Fluorene 86-73-7 8270D 3.00E-01 1.00E+00 -- --
Indeno(1,2,3-cd)pyrene 193-39-5 8270D-SIM-LL 1.00E-03 1.00E-02 -- 0.000016*
Methyl isopropyl phenanthrene 483-65-8 -- -- -- -- --
1-Methylnaphthalene 90-12-0 8270D 3.00E-01 1.00E+00 -- --
2-Methylnaphthalene 91-57-6 8270D 2.00E-01 1.00E+00 -- --

Project Criteria

Attachment 3 - Analytical Limits of Detection  - Groundwater

Analyte CAS

Analytical Resources, Inc.
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Compliance Monitoring Plan
Sampling, Analysis, and Quality Control Plan

Method MDL RL2
Remediation 

Level
Cleanup 

Level

Project Criteria

Attachment 3 - Analytical Limits of Detection  - Groundwater

Analyte CAS

Analytical Resources, Inc.

Naphthalene 91-20-3 8270D 2.00E-01 1.00E+00 -- --
Phenanthrene 85-01-8 8270D 2.00E-01 1.00E+00 -- --
Pyrene 129-00-0 8270D 3.00E-01 1.00E+00 -- --

Total Petroleum Hydrocarbon Compounds
Gasoline -- NWTPH-Gx 5.74E+01 2.50E+02 -- 1,000
Diesel range organics -- NWTPH-Dx 2.17E+01 1.00E+02 -- 500
Heavy Oil -- NWTPH-Dx 4.43E+01 2.00E+02 -- 500

NOTES:

2  The RL represents the level of the lowest calibration standard; the RL may not always be achievable.
3 The remediation level for trichloroethylene and vinyl choride is dependent upon the on-site location.
* = based on total value rather than individual value.
Units are in micrograms per liter.
Analytical method selections may be modified to best meet objective of reaching screening levels. 
-- = not available

1  Laboratory reporting limits were compared to the most stringent groundwater preliminary cleanup level (PCUL) for nonpotable 
groundwater provided by Ecology (June 2018).  

CAS =  Chemical Abstracts Service; Ecology PCUL = Ecology Preliminary Cleanup Level; MDL = method detection limit; NE = not 
established; NWTPH = Northwest Total Petroleum Hydrocarbons; RL - reporting limit; SIM = selected ion monitoring
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Compliance Monitoring Plan 
  Sampling, Analysis, and Quality Control Plan 
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Attachment 4: Analytical Limits of Detection - Soil 

Attachment 4 

Analytical Limits of Detection – Soil 



Compliance Monitoring Plan
Sampling, Analysis, and Quality Control Plan

Method MDL RL2
Remediation 

Level
Cleanup 

Level

Metals
Arsenic (total) 7440-38-2 6010C 5.00E-04 5.00E+00 14.6 7.3
Barium 7440-39-3 6010C 7.00E-05 3.00E-01 -- --
Cadmium 7440-43-9 6010C 3.00E-05 2.00E-01 -- 5.1
Chromium, total (or III) 7440-47-3 6010C 1.00E-04 5.00E-01 -- 2,600
Chromium (VI) 18540-29-9 7196A 4.00E-01 4.00E-01 -- 0.096/19
Copper 7440-50-8 6010C 7.00E-05 2.00E-01 3,200 36
Lead 7439-92-1 6010C 2.00E-04 2.00E+00 -- 250
Mercury (elemental) 7439-97-6 7471B 5.25E-03 2.50E-02 -- --
Nickel 7440-02-0 6010C 3.00E-04 1.00E+00 -- --
Selenium 7782-49-2 6010C 5.00E-04 5.00E+00 -- --
Silver 7440-22-4 6010C 5.00E-05 3.00E-01 -- --
Zinc 7440-66-6 6010C 1.60E-01 1.00E+00 -- --

Dioxins/Furans
Total Dioxins/Furans TEQ -- 1613B 2.33 E-6 1.0 E-6 -- 5.20E-06

Polychlorinated Biphenyls (PCBs)
PCB - Aroclor 1016 12674-11-2 8082A 8.00E-03 2.00E-02 -- --
PCB - Aroclor 1221 11104-28-2 8082A 8.00E-03 2.00E-02 -- --
PCB - Aroclor 1232 11141-16-5 8082A 8.00E-03 2.00E-02 -- --
PCB - Aroclor 1242 53469-21-9 8082A 8.00E-03 2.00E-02 -- --
PCB - Aroclor 1248 12672-29-6 8082A 8.00E-03 2.00E-02 -- --
PCB - Aroclor 1254 11097-69-1 8082A 8.00E-03 2.00E-02 -- --
PCB - Aroclor 1260 11096-82-5 8082A 8.00E-03 2.00E-02 -- --

Volatile Organic Compounds (VOCs)
Benzene 71-43-2 8260C 3.00E-04 1.00E-03 -- --
1,1-Dichloroethylene 75-35-4 8260C 3.40E-04 1.00E-03 -- --
1,1-Dichloroethane 75-34-3 8260C 2.00E-03 1.00E-03 -- --
cis-1,2-Dichloroethylene 156-59-2 8260C 2.40E-04 1.00E-03 -- --
Ethylbenzene 100-41-4 8260C 2.00E-04 1.00E-03 -- --
Tetrachloroethene  (PCE) 127-18-4 8260C 2.60E-04 1.00E-03 12 0.0016
Toluene 108-88-3 8260C 1.50E-04 1.00E-03 -- --
Trichloroethene (TCE) 79-01-6 8260C 2.10E-04 1.00E-03 12 0.001
Vinyl chloride 75-01-4 8260C 2.40E-04 1.00E-03 5 0.001
m-Xylenes 179601-23-1 8260C 3.90E-04 2.00E-03 -- --
p-Xylenes 179601-23-1 8260C 3.90E-04 2.00E-03 -- --
o-Xylene 136777-61-2 8260C 2.20E-04 1.00E-03 -- --
Xylenes, Total 1330-20-7 8260C 6.20E-04 2.00E-03 -- --

Project Criteria

Attachment 4 - Analytical Limits of Detection - Soil

Analyte CAS

Analytical Resources, Inc.
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Compliance Monitoring Plan
Sampling, Analysis, and Quality Control Plan

Method MDL RL2
Remediation 

Level
Cleanup 

Level

Project Criteria

Attachment 4 - Analytical Limits of Detection - Soil

Analyte CAS

Analytical Resources, Inc.

Polycyclic Aromatic Hydrocarbons
Acenaphthene 83-32-9 8270D 5.10E-03 2.00E-02 -- --
Acenaphthylene 208-96-8 8270D 4.80E-03 2.00E-02 -- --
Anthracene 120-12-7 8270D 5.90E-03 2.00E-02 -- --
Benzo(a)anthracene 56-55-3 8270D-SIM-LL 7.00E-05 5.00E-04 -- --
Benzo(b)fluoranthene 205-99-2 8270D-SIM-LL 7.00E-05 5.00E-04 -- --
Benzo(k)fluoranthene 207-08-9 8270D-SIM-LL 1.00E-04 5.00E-04 -- --
Total Benzofluoranthenes E 8270D 1.02E-02 4.00E-02 -- --
Benzo(g,h,i)perylene 191-24-2 8270D 5.80E-03 2.00E-02 -- --
Benzo(a)pyrene 50-32-8 8270D-SIM-LL 9.00E-05 5.00E-04 -- --
Chrysene 218-01-9 8270D 5.20E-03 2.00E-02 -- --
Dibenz(a,h)anthracene 53-70-3 8270D-SIM-LL 1.00E-04 5.00E-04 -- --
Dibenzofuran 132-64-9 8270D 4.60E-03 2.00E-02 -- --
Fluoranthene 206-44-0 8270D 4.50E-03 2.00E-02 -- --
Fluorene 86-73-7 8270D 5.00E-03 2.00E-02 -- --
Indeno(1,2,3-cd)pyrene 193-39-5 8270D-SIM-LL 9.00E-05 5.00E-04 -- --
Methyl isopropyl phenanthrene 483-65-8 -- -- -- -- --
1-Methylnaphthalene 90-12-0 8270D 6.00E-03 2.00E-02 -- --
2-Methylnaphthalene 91-57-6 8270D 5.70E-03 2.00E-02 -- --
Naphthalene 91-20-3 8270D 2.00E-04 1.00E-03 -- --
Phenanthrene 85-01-8 8270D 5.20E-03 2.00E-02 -- --
Pyrene 129-00-0 8270D 5.60E-03 2.00E-02 -- --

Total Petroleum Hydrocarbon Compounds
Gasoline -- NWTPH-Gx 2.50E+00 5.00E+00 250/1,000 250
Diesel range organics -- NWTPH-Dx 2.50E+01 5.00E+01 -- --
Heavy Oil -- NWTPH-Dx 5.00E+01 1.00E+02 4,000 2,000
NOTES:

2  The RL represents the level of the lowest calibration standard; the RL may not always be achievable.
Units are in milligrams per kilogram
Analytical method selections may be modified to best meet objective of reaching screening levels. 
-- = not available
CAS =  Chemical Abstracts Service; Ecology PCUL = Ecology Preliminary Cleanup Level; MDL = method detection limit; NE = not 
established; NWTPH = Northwest Total Petroleum Hydrocarbons; SIM = selected ion monitoring

1  Laboratory reporting limits were compared to the most stringent soil preliminary cleanup level (PCUL) for nonpotable 
groundwater provided by Ecology (June 2018).  
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Compliance Monitoring Plan 
  Sampling, Analysis, and Quality Control Plan 
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Attachment 5: Sample Containers, Preservatives, and Holding Times 

Attachment 5 

Sample Containers, Preservatives, and 
Holding Times 



Compliance Monitoring Plan
Sampling, Analysis, and Quality Control Plan

Type Size

EPA 8082A PCB aroclors Glass 8 oz. Cool 0 - 6°C 14 days

EPA 200.8 Metalsb Glass 4 oz. Cool 0 - 6°C 180 days

EPA 7471B Mercury Glass 4 oz. Cool 0 - 6°C 28 days

EPA SM3500 Hexavalent Chromium Glass 4 oz. Cool 0 - 6°C 28 days

EPA 8270D SVOCs Glass 8 oz. Cool 0 - 6°C 14 days

EPA 8260C VOCs Glass 8 oz./3 x 40 ml MeOH(1); NaHSO4(2), 
Cool 0 - 6°C 14 days

NWTPH-G TPH - Gasoline Glass 8 oz./2 x 40 ml MeOH, Cool 0 - 6°C 14 days

NWTPH-Dx TPH - Diesel and Residual Range Glass 8 oz. Cool 0 - 6°C 14 days

9060A Total Organic Carbon Glass 4 oz. Cool 0 - 6°C 14 days

EPA 200.8 Total Metalsb HDPE 500 mL HNO3, Cool 0 - 6°C 180 days

EPA 7470A Total Mercury HDPE 500 mL HNO3, Cool 0 - 6°C 28 days

EPA 200.8 Dissolved Metalsb HDPE 500 mL HNO3, Cool 0 - 6°C 180 days

EPA 7470A Dissolved Mercury HDPE 500 mL HNO3, Cool 0 - 6°C 28 days

EPA SM3500 Dissolved Hexavalent Chromium Glass 250 mL Cool 0 - 6°Cc 28 days

EPA 8082A PCB aroclors Amber Glass 2 x 500 mL Cool 0 - 6°C 7 days

EPA 8260C VOCs Glass Vial 3 x 40 mL HCL, Cool 0 - 6°C 14 days

EPA 8270D SVOCs/PAHs Amber Glass 2 x 500 mL Cool 0 - 6°C 7 days

NWTPH-G TPH - Gasoline Glass Vial 2 x 40 mL HCL, Cool 0 - 6°C 14 days

NWTPH-Dx TPH - Diesel and Residual Range Amber Glass 2 x 500 mL Cool 0 - 6°C 7 days

EPA 300.0 Nitrate, nitrite, sulfate Glass 250 mL Cool 0 - 6°C 24 hours 

EPA SM4500 Sulfite Glass 250 mL EDTA, Cool 0 - 6°C 6 hours

EPA SM3500 Ferrous iron Amber Glass 250 mL HCL, Cool 0 - 6°C 24 hours

EPA 200.8 Manganese ion HDPE 500 mL HNO3, Cool 0 - 6°C 180 days

RSK-175 Methane Glass Vial 2 x 40 mL Cool 0 - 6°C 7 days

Groundwater Samples

Soil Samples

Attachment 5 - Sample Containers, Preservatives, and Holding Times

Method Preservation
Holding 

Time

Containera

Analysis
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Compliance Monitoring Plan
Sampling, Analysis, and Quality Control Plan

Type Size

Attachment 5 - Sample Containers, Preservatives, and Holding Times

Method Preservation
Holding 

Time

Containera

Analysis

EPA TO-15 Aliphatics and Aromatics Summa Canister 1 x 6 liter None 30 days

NOTES:
a  The size and number of containers may be modified by the analytical laboratories. 
b  Metals include arsenic, cadmium, chromium, cobalt, copper, lead, manganese, nickel, selenium, silver, and zinc.
c  Dissolved metals and hexavalent chromium collected in unpreserved bottles.  Upon receipt at lab, samples to be filtered and preserved.  

°C = degrees Celsius; Dx = diesel-extended; EDTA = ethylenediaminetetraacetic acid; EPA = U.S. Environmental Protection Agency; G = gasoline; 
HCL = hydrochloric acid; HDPE = high density polyethylene; HNO3 = nitric acid; MeOH = methanol; mL = milliliters; NAHSO4 = sodium bisulfate; 
NaOH = sodium hydroxide; NWTPH = Northwest Total Petroleum Hydrocarbons; oz. = ounce; PAH = polycyclic aromatic hydrocarbons; PCB = 
polychlorinated biphenyls; SVOCs = semi-volatile organic compounds; TPH = total petroleum hydrocarbons; VOCs = volatile organic compounds

Soil Vapor Samples
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